“An invasion of armies can be resisted,
but not an idea whose time has come.”

Victor Hugo
Les Miserables
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A "Hands-on" Approach
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AGENDA

Day 1
«  Welcome, Introductions & Housekeeping Details

 Background And Context

 Overview Of Fundamental Concepts & Core Practices

 The “Storyline”: Tom’s Really Bad Day

 Core Question 1: What Do | Have? Where Is It? What Condition Is It In?

« Core Question 2: What Is My Required “Sustainable” Level Of Service?

« Core Question 3: Which Assets Are Critical To Sustained Performance?
« Core Question 4: What Are My Minimum “Life-cycle-cost Strategies?

« Core Question 5: What Is My Required “Annuity Funding Level?
 Discussion/Q & A; Review of Self-audit

Day 2
Summary of Day 1; Outline of Day 2

Case Study 1: Deploying An AAM Program

Case Study 2: Developing And Funding A Lowest Life-cycle-cost CIP

Case Study 3: Meeting The IT Challenge — Toward An Enterprise Asset
Management System (EAMS)

Summary, Addressing Your Questions, Comments, Self-audit
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AGENDA

Day 2

 Summary of Day 1; Outline of Day 2
« Case Study 1: Deploying An AAM Program

» Case Study 2: Developing And Funding A Lowest Life-cycle-
cost CIP

e Lunch

« Case Study 3: Meeting The IT Challenge — Toward An
Enterprise Asset Management System (EAMS)

« Summary, Addressing Your Questions, Comments, Self-audit
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Typical Deployment Work Plan

.roject Management Plan & Kickoff Meeti

A 4

Management Interviews

Planning Sessions

Organizational Assessment

n Info Technology Systems Assessmen
I——] Structured Interviews |

. Organizational & IT Findings Workshop

N
»

A 4

Findings Report Preparation I

v <> = Agency Review/Decision

4

v
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Typical Deployment Work Plan
Best Practices Gap Analysis .

Jet Setting & Gap Analysis Workshop & Mtgs ‘

Gap/Needs Analysis Plan Development -

Enterprise AM Plan Development ‘
Business Case Analysis n
Adoption of TEAM Plan .

<> = Agency Review/Decision

5
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Typical Deployment Work Plan

Coordination with Staff

Coordination with Service Providers

Monitoring of Implementation Progress

Continuing Skills Transfer

Supplemental Resources Coordination

PARSONS | GHD



The Three Phases - Translating the
Strategic Plan inte Implementation Plans
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Collaboration Ensures Your Success

i

> have been te buewst two dys

of my working life.”
Gary Streed OCM

8
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Resourcing Options

ﬁ Adequate
Staff

Avalilability Proceed

& Inadequate

Extend Timelines

Introduce Contractors -

LL To do lower level jobs &

To do allow promotion to
Staff Jobs higher duties
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Case Study in Developing and Deploying an
AAM Program for a Large Utility

Orange County
Sanitation District,
Orange County,
California

PARSONS | GHD
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AGENDA

Day 2

 Summary of Day 1; Outline of Day 2
« Case Study 1: Deploying An AAM Program

« Case Study 2: Developing And Funding A Lowest Life-cycle-
cost CIP

e Lunch

« Case Study 3: Meeting The IT Challenge — Toward An
Enterprise Asset Management System (EAMS)

« Summary, Addressing Your Questions, Comments, Self-audit
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OCSD CIP Review

 _Pilot project — 15 selected from 190 CIP projects
« Collections to treatment plant projects

 Compared current OCSD practices to AM best
practices

* Purpose — show insight to better ways to select
projects and build CIP

12
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CIP Review (cont)

» Projects audited
— Quality of processes and practices
— Quality of data

« Confidence level generated for each project
+ |dentified weaknesses in projects

« Showed where future improvements could be
made

PARSONS | GHD
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Quality Assessment

Process Data Element | Primary Project
No. Quality Element : . Quality | Quality [Confidence
Effectiveness | Quality : B

Ratlng Welghtmgs Level
1 Existing Standards of Service 84% 84% 84% 4% 3.4
2 | Knowledge of Existing Assets / Portfolio 63% 56% 59% 12% 7.8
3 | Current Demands 78% 78% 78% 8% 6.3
4 | Future Demands / Changes in LOS 85% 85% 85% 10% 8.5
5 | Prediction of Failure Mode 77% 77% 77% 2% 1.5
6 | Timing of Capacity Failure 78% 78% 78% 8% 6.2
7 | Consequence of Capacity Failure 58% 53% 55% 20% 11.0
8 | Quality of proposed Maintenance Program 58% 53% 56% 2% 1.1
9 | Appropriateness of Oper. & Maintce. Costs 75% 75% 75% 2% 5
10 | Appropriateness of Capital Solution Adopted 79% 79% 79% 15% 11.8
11 | Assessment Of Capital Cost Estimates 85% 85% 85% 7% 6.0
12 | Assessment of Benefits 72% 72% 12% 5% 3.6
13 | Appropriateness of Economic Evaluation Processes 70% 70% 70% 5% 3.5
TOTALS 100% 72

14
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Weighted Gap Improvements

Existing Standards of Service

Knowledge of Existing Asset / Facility ]

Current Demands ]

Future Demands / Reliability ]

Prediction of Reliability / Renewal Failure ]
Mode

Timing of Reliability/ Renewal Failure

Consequence of Reliability / Renewal
Failure

Quality of proposed Maintenance Program

Quality Element

Appropriateness of Recurrent Budgets

Appropriateness of Renewal Solution ﬁ
Adopted

Assessment of capital cost estimates

Assessment of Benefits (Risk Reduction)

Appropriateness of Economic Evaluation
Processes :

0% 2% 4% 6% 8% 10% 12% 14%
Weighted Gap

15
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CIP Recommendations

» Better "business case” for projects — “Triple
Bottom Line” (financial, social, economic impact)
* C(Clearer understanding :
— How project affects business risk
— FMECA and timing of projects
— Life cycle costs

* More programmatic view of how projects interact

FMECA — Failure mode, effects and criticality analysis

16
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CIP Evaluation Stages

Sounce

AMP

AMF

T_

-

10-Year CIP

S5-Year CIP

i

-

Investment Approved

Period
[years)

16-25

11-195

6-10

2-5

Quality
Rating

60%

0%

80%

85%

0%

PARSONS | GHD
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Recall:
60% to 85% of all Life-Cycle Costs are
“Locked-In" When Decisions are Made
on...

v’ Project Identification
v’ Strategic CIP Planning

PARSONS | GHD



Setting the Scene

»-Now we have the Asset Management
Improvement Program running.

» But it will still be sometime before we can get
good data ...

* So what can we do now to improve our situation?

* We can start to review and optimize our spending
and commence to identify the “lowest life cycle
cost” CIP ....

19
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Key Strategies

1.. Start your first Asset Management Plan. Build
your first system-wide — a “full portfolio” funding

model...

2. Then — optimize the investments we are
making now — Use advanced AM techniques to

validate and approve your CIP projects &
programs.

20

PARSONS | GHD



Asset Management Plans

—

(COrnPANY WITH NO STRATEGY | [COMPANY WITH A STRATEGY

UM-0H... WHAT WE DON'T
SKoULD 1 00? 00 THAT.

IALD A BETTER UFE I STEAUNG OFFICE SUPRUES Dot s by bost o busmas 1
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Implementation Priority

CONDITION
Priority order

Decay Curve @

4

}

Assets with a high probability or
history of failure (reliability).

Do Nothing

2 Assets with a high business risk
cost (consequence).

Maintain

3 Assets where rehabilitation

Rehabilitate intervention is beneficial.

4 Assets where more appropriate
maintenance is beneficial (eg. with
high unplanned maintenance).

Replace

Probability of Failure
Benefit Based Priorities
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The Benefits of an Asset
Management Plan (AMP)

« Creates linkage between the service level expectations and the
asset needs in order to sustain that service.

« Constitutes a consolidated statement of current policies,
strategies and programs adopted for the ongoing provision of
these services.

* Projects an understanding of the present and future demands on
the assets.

« Presents a current estimate of the long term financial
commitments necessary to maintain both the assets and the
services they provide.

 Depicts a current evaluation of business risks associated with the
failure of the assets.

23
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The Benefits of an AMP

« A summary of appropriate strategies to address
Issues in relation to both the shorter term operations
and maintenance and the longer term strategic
planning of the assets

« An information source capable of spanning
organizational changes and the transfer of
responsibilities between successive asset managers

* An ideal tool for the administration of contracts in
relation to operations, maintenance and renewals

AMP — Asset Management Plan

24
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The Benefits Of An AMP

« |s alink between business objectives and asset
management outputs

 Can model future costs and asset performance with
respect to service delivery

« Can identify future work and staffing needs.

AMP — Asset Management Plan

25
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Functional Process For Life-cycle
Asset Management

Know the physical & functional characteristics
of your assets

1

Determine their current condition & performance
on these assets & the systems or facilities of
which they form part

l

Determine an acceptable standard or level of
service based on business objectives and
customer needs

|

Determine their likely failure modes and the
probable time of failure:
capacity, reliability , obsolescence, level of service, structural integrity, cost

}
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Functional Process For Life-cycle
Asset Management (cont'd)

Determine the optimal treatment option (ORDM) to
overcome the failure mode based on benefit costs
judged against organisational needs & risks

'

Include this work in future asset
management plan (AMP)

1

Review business capability of executing plan

l

Rationalise plan on risk / needs basis to match
available budget (business plan)

!

RETURN TO START
(do not pass go, do not collect $200)
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AMP - Typical Table Of Contents

* Introduction And Purpose Of Plan

o Structure And Roles With Respect To Asset Management
* Description Of Assets

* Levels Of Service And Performance Measurements

* Options Analysis For Non Performing Assets

* Financial Forecast And Assessment Of Ability To Fund

« Rationalisation Of Work To Fit Within Available Budget

* Future Improvements Required To Data, Processes Etc

AMP — Asset Management Plan
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Asset Management Plans

Predicted Levels

Asset Management \l of Service \
Plans \
Predicted Cost \

of Service

29
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Steps In Total Asset Management Planning

1 Identify Current Levels of Service

Assess Existing Assets:

* Physical Details

2 - Condition

 Performance

« Capacity (Current / Ultimate)

Predict Demand:

3 « Capacity / Demands
* Levels of Service

* Performance / Risk

Predict Mode of Failure

« Capacity (Due to Growth)
4 « Performance / Reliability
« Condition (Age) Integrity
« Cost of Service

Examine All Feasible Treatment Alternatives:

5 New Assets / Renewal / Growth / Efficiency
Improved levels of service

Determine all Technical / Financial Options
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Steps In Total Asset Management Planning (Cont'd)

6 Assess Impact On Cost Of Service For All Options

7 Ask: Afe Custemers .
Wiling to Pay? g
No ing to Yes

8
9

Review program options (reduce cost)

 Reduce levels of service

 Dispose of under-utilized and under-performing assets
« Manage demand for service (pricing, regulation)

« Alter maintenance or operations

* Increase other income sources (grant funds, etc)

 Accept higher residual risk
« Rationalize project work in order of risk
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CIP Evaluation Stages

Source Period (Years) Quality Rating
INVEE 16- 25 60%

AMP 11-15 70%

10 Yr CIP 6-10 80%

5YrCIP 2-5 85%

Investment 1 90%

Approved
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What Should Go in the Funding Model?

Capex Value

CLR's

CLR - Confidence Level Rating Years 33
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Funding the R & D - the Analysis

Set budgets for each
CLR improvement

a fg\

90% - | 8% | = |75% | = | 65% | - 50%

0 9 10 15 20 25  Yrs
CLR — Confidence Level Rating 34

PARSONS | GHD



Filtering The Project For Review

Basic
Level 1

CLR

CLR - Confidence Level Rating
BRE — Business Risk Exposure
LCCA - Life-Cycle Cost Analysis

PARSONS | GHD

196 Total
|
All 2004 thru 2009
Secondary Say 40 Total
Level 2
BRE
Advanced
Say 15 Total
‘ Level 3 i
Full
i Say 5 Total
‘ Business ay lola




Role of the AM Plan

Asset Management Plan Key Outputs:

e Costs

e Performance

Customer Service Plan

Marketing Plan

Resource Management Plan

—+ Long Term Financial Plan

— Pricing Plan / Regulation ?

—~—~ =

Overall Business Plan |
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CIP (CAPEX) Validation
AM Review

37
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Quality Elements To Be Considered

Current Standards of Service
Knowledge of Existing Assets
Current Asset Demand/Utilisation

Projected Future Demand/Performance
Expectations

5. Predicted Modes of Service Delivery
Failure

= o
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Quality Elements (Cont)

6. Timing/Probability of Failure

/. Consequence of failure to Business
8. Accuracy of Predicted Operational Costs
9. Accuracy of Predicted Maintenance Costs

10. Appropriateness of Renewal Options

PARSONS | GHD



Quality Elements (Cont)

11. Accuracy of Cost Estimates
12. Appropriateness of Renewal Economic

Evaluations

13. Relationship Between Plan and Customer
Acceptance

14. Ability to Modify Plan to Suit Available
Resources

15. Appropriateness of Plan Action Links to
Corporate Goals

PARSONS | GHD



AMP - Overall Confidence Levels
/\

ot

WOMBAT CITY COUNCIL

Quality Element Process Data Element | Benefits TAMP

Effectiveness| Quality | Rating | Weight | Conf.Level
1|Existing Standards of Service 95% 95% 95% 4 3.8
2|Knowledge of Assets 80% 80% 80% 12 9.6
3|Current Demands 100% 98% 99% 4 4.0
4|Future Demands /LOS 90% 80% 85% 12 10.2
5[Prediction of Failure Mode 85% 80% 83% 8 6.6
6| Timing of Failure 85% 70% 78% 6 4.7
7|Consequence of Failure 75% 60% 68% 10 6.8
8[Quiality of proposed Maintenance Program 75% 60% 68% 15 10.1
9|Appropriateness of Oper. & Maint. Costs 95% 85% 90% 6 54
10| Appropriateness of Renewal Options 80% 80% 80% 4 3.2
11[{Appropriateness of New Asset Options 95% 85% 90% 4 3.6
12| Appropriateness of Capital Evaluation Processes 80% 80% 80% 6 4.8
13|Plan & Customer Expectations 85% 85% 85% 5 4.3
14| Ability to Modify Plan 75% 80% 78% 2 1.6
15|Links to Business Goals 85% 80% 83% 2 1.7
TOTALS 100% 80.1

45

PARSONS | GHD



Long Term Funding Requirements

6,000,000 -

5,000,000

4,000,000 -

Asset Expenditure

3,000,000

2,000,000

Replacement Value &
CAPEX & WDRV

1,000,000 -

0,
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Long Term Impact on Rates

Rates with Time

1600 -

1400

1200 -

1000 -

800 -

Rates ($)

600

400 -

200 -

01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 09/10 10/11
Year
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Sewer System — Status Quo

Scenario 0 - Based on PCI Values

il A/ A A/ A/ A4/
90% | I I I I I B
o 80% I
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2 20%
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Sewer System — Optimal Strategy

Scenario 4 - Based on PCI Values

100% -
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80% -
2 0
< 70% -
= 60%
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- 50% - :
d;J 40% - 0 % Good
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The Key Products / Outputs

4

Asset
Management
Plans

%”o'/
""" Business \‘\ '?e%e
1 Plans
| e LONG TErm
I T Funding
Plans

| | L Customer

T Community
l_ —_— _I _____ Consultation

Feedback / Revision
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Key Benefits of Advanced CIP Validation

Defer capital works

Reduce scope or
size of works

Reduce unjustified — - Key
redundancy .
Benefits

Reduce operations

Reduce maintenance

Meet operating
requirements ‘.
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Exercise Number 8

Using the information you have heard in this
session , what are the steps you would
recommend to Tom to get the program spread
over the whole of the Agency?

Break into your groups and develop a list of what
you would recommend ..

One group will be asked to present to the
participants ..

52
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Key Lessons Learned

Complete a similar process for all your assets.
Do it with the best data you have.

Construct your first AM plan following this process.

Build the Capital Improvement Plan.

Add allowances for O&M.

Build your initial funding plan.

Understand its impact on your rates.

Decide on a strategy to sell / market the needs.

53



Take Home Messages

« Start your asset management plans as soon as
possible...

e Don’t wait .. Get started now ..

* Don’t worry about quality ( confidence level) but
just keep going

Understand the biggest weaknesses
Improve those next year ..
Follow the continuous improvement proposition..

o4
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AGENDA

Day 2

 Summary of Day 1; Outline of Day 2
« Case Study 1: Deploying An AAM Program

» Case Study 2: Developing And Funding A Lowest Life-cycle-
cost CIP

e Lunch

« Case Study 3: Meeting The IT Challenge — Toward An
Enterprise Asset Management System (EAMS)

« Summary, Addressing Your Questions, Comments, Self-audit

PARSONS | GHD
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AGENDA

Day 2

 Summary of Day 1; Outline of Day 2
« Case Study 1: Deploying An AAM Program

» Case Study 2: Developing And Funding A Lowest Life-cycle-
cost CIP

e Lunch

« Case Study 3: Meeting The IT Challenge — Toward An
Enterprise Asset Management System (EAMS)

« Summary, Addressing Your Questions, Comments, Self-audit

PARSONS | GHD
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IT Systems —4 Core EAMSCmponents

sempe HRE ) TR es
Worldwide Inc - Assets

| T PR | S Wk s
I o e seechd et

= ]

T = |

1. Data Standards/Asset Hlerarchy

4. Knowledge Management

2. Work Processes/’Best Practices”

=TT e Lanes | (WAI 00

CUSTOMER
CALL CENTRE
KNOWLEDGE OPERATIONS
MANA T SCADA TELEMETRY
SYSTEM l SYSTEM
|
tps  CUSTOMER LD
RECORDS SYSTEM OPERATIONS
| comniants I l —
H FAILURE
—- FINANCE SYSTEM ASSETREGISTER PLANS
| General Ledger etc. “=——— (CORPORATE)
i i _ MOBILE
i COMPUTING
|0 1]
11 DESIGN PERFORMANCE
i SPECIALIST ST
i FUNETONS AAM MAINTENANCE ° ORIC
. SYSTEM MANAGEMENT
. MODULES
|1 (Life Cycle)
Vi MR wonxs
KEY ASSET MANAGEMENT MANAGEMENT
APPLICATIONS
DIRECT LINKS
W szcovommyaam
APPLICATIONS INDIRECT LINKS

Robust Enterprise Asset Management System —
Enterprise-Wide EAM Functionality

PARSONS | GHD

3. Architecture/Integration of Tools

S7




A Vision of IT Best Practice — The
Starting Point

* “We monitor the condition, performance,
utilization, and costs of assets down to the
I\/Ianaged Maintenance ltem component level
(as justified) and a%;gre ate this data up to
give outputs of cos performance at:

— asset

— facility

— sub system or

— full system / program level”
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1. Data Standards and Asset Hierarchy

FACILITY
%ﬁ\ PARENT ASSET
ASSET
/ PARENT ASSET \ CHILD ASSET

CHILD ASSET

ASSET ASSET

CHILD ASSET

CHILD ASSET

CHILD ASSET

PARENT ASSET

An agency’s data standards are the backbone of its management
capabilities:

if we don’t know what we have, where it is, and what condition it is in,
we can’t really be managing it.
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1. Data Standards and Asset Hierarc

#¥ TreePad Viewer - WasteWater -] =l
Fle Edit Search View Tree Mavigate Help

& G- [R&| % || sml]n ¢ 0o e &
wy BE 0 nas @

[=2 Wiaste Water System [Wersion 1.0 1-10-02) rs
EI4 Fieticulation / Collection System

E|4 Pipelines

-5 Minar Sewers
™5 Pipeline between MH's
% Manholes

% Inlets

% Stucture

% Drop Structures
% House Connections
B2 Jointstypes

Gates or Penstocks

Ventilation Systems
Odour Contral Spstems

=
% Major Drop structures
=% Syphons

7§ Stormwater reclamation system
-} Houze Service Lines
Pump Station - Minor

Main Collector Sewers

GO

=125 Pump Station - Intermediate
H- 5 Grit Chamber
H- % Inlet Screens
H- % Building 1=

H-§ Penstock Manhole

H- 5 D el

H- % Walve Chamber

H-5 et well

H- 7§ Electrics

H- 5 Wentilation System - Large Facility
H- =% Controls / Electronics

G e e [ [ [ - |

H- 5% Surrounds & other services LI Article I History I SearchR |

I O TR VR

| [Text lrt calt [nsert [Cowers | File: CADOCUME~ 10085784 OCAL S~ 1\ Templ i asteitater, hit [ [
;astartm Bycipoc... | Blmbox-...| &pweb ... | &tivesss...| 151 Remi.., | &uivesss.. | Eadvanc...| EFinalpr... | e winzip .. |[of waste... | SUE MDD a04pm
IFECELEE PEEEEEEER B OE
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1. Data Standards and Asset Hierarchy

= Storm - Structure Inventory

IS[=] E3

#|7|B|=| | olm] BixS| 2] &) G| BjelEnl =

Structure # |:| |584?S-DD1

F acility |:| |1_ |Hap|:uyville

B asin S ThO05 [ Sewer Connection
Statuz |:| I'l_ |D|:ueratiu:unal

Address |:| |339

B

|B LECKLEY

|ST

Lot Location |:| IF

Gen. Location |:| |B[idge Southeast of the Interzection of Kellogg St

General } Inspectinns] UserDefined] Cumments]

Dvarier |:| IEI_ |N.-".f3".

Street Slope |:| IEI_ |N.-".f3".

Structure Type |:| IF"_ |Eridge

Rim Elexation |:| GFS Flag D [

Location |:| IW |Streamwa_l,l

Rirn Status |:| |5_ |Fie|n:| Survey

Surface Type |:| |2_ |D:|nmete

Stiuct Depth [ft] |:| Inzide Length (in] D 360.00

Outlet To ||} 56465099

Inside width fin] | [} [60.00 wiall Thick fin) |l [12.00

Cover Type |:| ID_ |N|:une

# of In Conduits |:| |3_

W' all b aterial |:| |4_ |F'|:|ureu:|

Inlet Information

Capacity 256

Inlet Area 2R0.00

# of Out Conduitz |:| |3_
% Impervious  [|75.00

Marth
2 South 2.00 24.00

|nlet Humber | Facing Code | Inlet '#idth | Inlet Length | Catchment &rea | C Coefficent | % Impervious | Average Slope | |r &

100 .90 700

Ui ol aud -.'-
150 0.91 0.00 1.25 | ﬁ_"
4

Fecord 1 of 166 Yiew Mode  |Ready...
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Data Collection — Levels of Detall

LEVELS
OF
DETAIL

ACCURACY

% OF EACH
METHODS

FULL DETAILS

FEATURE DETAILS

FEATURE DETAILS

FIXTURE COUNT

FIXTURE COUNT

FIXTURE COUNT

LOCATION ONLY

LOCATION ONLY

LOCATION ONLY

LOCATION ONLY

A

LEVEL 1

/[ 1\

A

LEVEL 2

/ 1\

A

LEVEL 3

/ 1\

A

LEVEL 4

[ 1\

LOW| MED |HIGH

LOW| MED |HIGH

LOW| MED |HIGH

LOW| MED |HIGH

OFFICE BASED

VISUAL CHECK

MANUAL
MEASURMENT

ADVANCED
MEASURMENTS

SOPHISTICATED
TECHNIQUES
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Rolling up Confidence

Program Strategy (confidence)

System Strategy (confidence)

‘ Facility Strategy (confidence)

Asset Strategy (confidence)

AMMI component

Confidence at higher system levels is determined by
MMI component accuracy.

PARSONS | GHD 16b.5




2. Work Processes + “Best Practices”

Collection/Conveyance Treatment

Practice”
work
processes
should drive
system
functionality

Office Distribution 64
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2. Work Processes + “Best Practices”

EVENT TYPE CONSEQUENCES
- DISTRIBUTION
Sewer Failure Event Trees Peilgy blockages 11 (rypicaL

_ TYPICAL PEz(t).joint fracturn (TYPICAL)
CONSEQUENCES COSTS
________ PE3(t)._j°iL
displacemenD 1. traffic disruptions ”
PO . 2. overflows to Lake ©
E4 void creatlonD Monger g
3. property damage %
P_.() o 4. personal injury / loss I °_
Es . void piping of life o 2
ﬂ_ 5. repair cost g
FAILURE 6. increased operation J &
EVENT . - O
n 7. environmental impact 6 » .2
Pes(t) 8. customer impact == g
minor pipe (level of service) o0 ®
________ b @ collapse D 9. community impact 23 §
er(t) (public relations) o -§ s
10.others =~
s @ T Pes(t) D (TYPICAL)
) \
O‘\ \\
\ —-- TYPICAL
NP @0 owen

Pe(t): Prob of Failure occurring in year (t)
Pg.(t): Prob of particular event occurring in year (t)

PARSONS | GHD

T P(t) = 1 for year t
(Repeat for t=1 to t=T
where T is total no. of years of analysis)

4F.16



2. Work Processes + “Best Practices”

Renewals — Decision “Data Map”

ASSET REGISTER

MAINTENANCE RISK ASSESSMENT
MANAGEMENT SYSTEM MODULE
DECAY MODULE
CONDITION STRATEGIC ASSET CONSEQUENCES OF
MONITORING T AL LIRS s @ FAILURE (COSTS) ®
(PREDICTIVE)
PLANNED / PROBABILITY OF
MAINTENANCE @/ o FAILURE ®
UNPLANNED RISK COST $
MAINTENANCE
RENEWAL MODULE
AUTOMATIC
e A e Ly, FINANCE OR AM SYSTEM —
T MAINTENANCE COSTS ® OPTIONS & COSTS

OPERATING
MAINTENANCE COSTS @
DEPRECIATION / VALUE
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Mapping the Work Process

ASSET ACCOUNTING ASSET CONDITION/CAPACITY ASSET SYSTEMS INFORMATION ASSET MAINTENANCE ASSET OPERATION
C T TSttt T e Sy TTTTTTYTTTTTTTThTTTTmTmTTTmmm T 7777]
I
CENSUS DATA 1 |
! P e _—TOPOGRAF’HY PROPERTY T iEaeeT
| SOLID ECONOMIC GROUP INFORMATION |
DEMOGRAPHY SOIL TYPES SEWER SYSTEM DATA |
| FAMS (ACCESS) SEAERS | CENTRALZED BaTA.
! FIXED ASSETS TOWN PLANNING GROUNDWATER LEVELS 23] TENEMENTS CARRIES by
i ACCOUNTING STSTEM LAND UISE PRESENT ERESIEAL) VATER PUMP STATIONS | | Wi smhon 1o
| LAND USE FUTURE ] CONSEMETION OVERFLOWS [
| REDEVELCPMENT | L’EREEWASTE WENTS 1
i FISTORICAL TUST el b INTEGRATED FACILITIES INFORMATION Lo :
: DEPRECIATED ALLE MICRO-CATCHMENTS, CENSUS SYSTEM TREATMENT |
| SUAFEEEENT REPLACEWENT COLLECTED DISTRIDS, ETC MAIN ASSET DATABASE LINKED BY ] CONSTRUCTED DATA PLANTS |
UNIQUE NUMBERING S STEM
! EXPECTED EFFECTIVE LIFE GROWTH + AR ORERATING DATA, :
: ESTIMATED RESIDUAL WALUE SCENARIOS | | |
[ 1 |
! |
! EFFECTIVE LFECYCLE | STRATEGIC PLANNING mNTERANCE WanacemENT | | CYSTOMER EFFICENT |
i ‘ REPLACEMENT PROGRAW | (MASTER PLAN) SYSTEM COMPLAINTS |~ cpERATING S STEM i
H & (MMS) | SYSTEM (SCADA) F-—bm - —
| (SINGLE ASSET RELATED) PLUS MANUAL
I OPERATIONS
| ASSET CONDITION | 4
]
|
. PREL\MIDAASRSYEEE\ATHIEI\T% ASSET PLANNED .
! [COMMUNITY EXPECTATIONS) & | MAINTENANCE UNPLANKED [unPLANNED PLANNED 5
: | MAINTENANCE |OFEFU\TIONS OPERATIONS !
! WATER QUALITY HYDRAULIC ! o
| (SALTETC ) CONDITION STRUGTURAL ! ;
I | PROGRAMMED ASSET CONDITION I ]
i REPLACEMENT ‘ !
i ORDM FLOW | .
! MONITORING = ! | MAINTENANCE TAINTENATCE :
) BAMPLING WATER ANALYSIS || OPTIMIZATION INCIDENT HISTORY ’
! QUALITY | { wooElme 1 VISUAL | CHOKES, COLLAPSES, G
i vOIDS i CVERFLOWS §
! MODELLING SOURCE OTHER | T i
|
| DETECTION ! —
1
! : raeis [
| YES| | COBT
! COMDITION ACCEFTABLE i PRERIGIONS
|
! i MAINTENANCE
i : COST
: EVALUATE OPTIONS !
i AMPLIFY : |
| ONVERFLOWY STP \
! 14 REDUCTICN | CPTIMAL i COsT
: ECONOMIC EVALUATION ptins il ! MAINTENANCE e M| EFFECTIVENESS B
| CRITERIA ! i o ACCEPTABLE
1 CCFA > | G
i ot | cosT B
1 04 n
| Ra : M EFFECTIVENESS izt
i I ACCEPTABLE RELIABILITY LEVEL OF
: e | SERVICE ==
! DETERMINE THE MOST COST I |
i EFFECTIVE TECHNICAL ! (BLCENTASLE)
! SE I [uo| RELABILITY LEVEL OF vES
i FINAL CRITICAL ASSESMENT : SERVICE ACCEPTABLE 3
|
I RAMWKINGEBY: : - AVAILABILITY B
! COST OF FAILURE (TECHNICAL ) 4 LHO ) capACITY ANALYSIS PES)
i CONSEQUENCE OF FAILURE (SOCIAL POLITICAL S REVIEW AND REVISE (ACCEPTABLE)
| ENVIRONMENTAL  (COMMUNITY EXPECTATIONS) DETERMINE REPLACEMENT PLANMED MAINTENANGE
| p— RENEWAL PROGRAM AND PERFORMANCE
i : :
i @ | s )} MONTRRING TOTAL CATCHMENT MANAGEMENT o7
: i
O TR FLOW CHART (VERSION 1)

SEWER ASSET LIFE CYCLE
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#1 Modify Condition Decay Curve

Asset L=

Curve Description; IEuweh [¥3 vearz)

Graph | Dretails I

|:|r'

14

Condition Rating
] ]

=

5 |
5 . . . . . . . x
0 10 20 30 40 ] G0 70 a0
Age [years)
LIpdate Reasor: I,-i'-,.j.j j
(] Cancel
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Risk
Management -
Definable Decay
Curves




Asset L=

‘:? Modify Probability of Failure Curve

Curve Dezcription: IEuwe 3 (90 Yearsz)

Graph I Dretailz I

Frobahility of Failure

0.1

0.10 |
0.09 4
0.08 |
0.07 A
0.06 |
0.05 4
0.04 |
0.03 4
0.02 |
0.01 A
0.00

10

20

30 40 sd &0 70
Ange (years)

80 50

Ipdate Reazan: INew FRecaord

=]

o |

Cancel

Risk Management -
Definable
Probability of
Failure Curves
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Asset L=

Risk Management - Multi-Trial Risk Analysis

#1 Rizk Analysis - 55000004 Reach - 1/14-1/1B =

Highest Rizk Failure kode:

Femaining Life

ID?HDBQDDD

Date of Analysis:

]|

Cauze of Failure:

Remaining Life:

3

W Usze Remaining Life frarm Costing

Wigight | Area Trial 1 Trial 2 Add Trial |
Failure kode Remaining Life R oot Penetration * | St
Delete Trial |
Cost of Repairs 30.00 1.00 2 - Costz legs than $10,000 | 2 - Costg legs than 10,000 = | |
Damage to 3rd Party 20,00 1.00 2 - Liability lezs than $10,000 B - Liability between $500,00=_ |
Enwironmental Damage 10.00 1.00 0 - MNone - 0 - Mone - | |
| ozs of Life 40,00 1.00 20 - Loszz of 1-2 lives - 200 - Loss of more than 10 live| *
Taotal C.o.F. 3000000 8180 0000
Lnit Cogt Mulbplier 1.00 1.00
Calc. Probability of Failure 0.0200 (1.3000
Mo, of Bedundancies 1 1
Redundancy Factor 1.0000 05000
Actual Probability af Failure 0.0200 0.1500
Risk. 18.0000 1227 0000
| | 3
Delete | [oF: I Cancel

4



Asset L=

Risk Management - Multi-Trial Risk Analysis

= Sewarmain Decay Curve HH
Main
Condition Deterioration Curve
0 s s TN © - —TOption 1™ """ S
1 O i |
200 Lo e _ Lo NS -
2 Maintenance
A ) it = = = = = - = N[ == = = =\~~~ -
3 Rehabilitation
600 4+ ------- -
4
Replace
B0 e e e o L EE L L EE L L L
5
1,']']'] I T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 80O 90 100 110 120 130 140
% Effective Life
Overlay Prob. of Failure Curve
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NOI/Cash Generation Projections

=18 x|
J File Edit ‘Wiew Insert Formak Tools Data  Window  Help - .8 X
=N o RE by, i Al Z il = - 33
DEeEan &Yy & BE- o- & = -2 2] U 45 e - e ¥ B g2 2
Arial - 14 - B o4 3 '.'03 _"28 M - By L
151 - I3
0 i ] 3 3 " W 0 v n -
, [Water and Sewer CIP-based NOI Projections 2001 2002 2008 | 2004 2005 2006 2007 2008 2009 o
: |Fund 20 revenues
u Fund S0 sobictal $88,482 397 4950439926 $95EEZB17 $99584 413 $103,E6E, 382 $107, 916,333 $112 241,109 126,125 161 $130,254,241
)
i
2 Sudfotal FOT revenues $7638877 $5ET4403 6429081 47856 104 $7.991142 $2,131592 $3.277 BBE $8.429 561 $8,387 543
n
a | subtotal interest income $9.822,418 6,056,600 3,000,000 42,000,000 $2,000,000 2,000,000 2,000,000 42,000,000 2,000,000
” Fotal Z0F and SO repenies 105,843,692 106,780,929 105,091,698 109,440,517 113, 136 118,04 8,526 122,618,765 135,554,722 140,642,384
n
n | wLE£5Sy TOTAL PROJECTED EXPENSES $74,802,829 $77,319.240 $82 E26,226 490,613,705 $95,E05,227 497,771,063 100,313,584 414,053,322 $11E 462 225
| vi£55» MANDATORY BOND COYERAGE RESE| FESIESTE FEFIELTE FEAEE TR FE ST T HE AL R R AL FE AR FE ST R REAAE ST
o | L EFEY Contingency FE R R S R FE R FE T T SR Fxfcedeey Aoy
2 Revenve verage £ Shorifall JL A6, 687 ot HELEEE IS M, IR 51T JE GO 408 KL &R SEF Lot xd oy 17043 808 P
“
« |Mew Debt Service Impact - Scenario 1- NRI
5 | Additional Debt Service $15.376,425  $15.376.425% $19.376.425  $19.376.425 19376425  $19.376,425
at | Additional Bond Coverage Reserve Requirement $1.537.643 $1.537.643 $1537.643 $1.537.643 $1.537.643 £1537.643
o | AL Fotal Mew fadaiticnafl Bichors emenis $16.914.063 $16.914.068 $16.914,068 $16.914.068 $16.914.068 $16.914,068
| Sesimed Censr el fremerie JIAFE O5F LT, 0P8 854 PG ITE FEETE SRR FIIEE 5T FLOTLIF FETL SIS FLIE IR I I 55
“
= |Mew Debt Service Impact - Scenario 2 - ALL CIP
54 | Additional Debt Service 447,800,000 $47 800,000 $47,800,000 $47.800,000 $47.800,000 $47,200,000
5z | Additional Bond Cowverage Reserve Requirement $4.780,000 $4.780.000 $4.780,000 $4.780.000 $4.780,000 $4.780.000
o | AL Fotal Mew fadoitionafl Dichurs emenis $52 580,000 £52 580,000 452,580,000 £52.520.000 $52.580.000 $£52.520,000
w | Hewied fverar i freserve 33486088 27.015.854 18.020172  FILI04 457 P8 SFLESY FIEFIT O P TIE LIS FIEEILION FIEEELIAF
55
=« | Mew Debt Service Impact - Scenario 3 - Staged DY
=2 | Additional Debt Service $£9.375.000 $9.375.000 $0.375.000  $17.£79.564 $17.879.564  $17.879.564
a | Additional Bond Cowverage Reserve Requirement $937.500 $937.500 $937.500 $1.787,956 $L.787.996 $1.787,956
o | AL Fotal Mew fadoiticn i} Eishors emenis $10,312.500 £10,312 500 $10.312.500  $19.667.520 $19.667.520  $19.667.520
o | Sesised Cvensr téa fremerie 33 486 088 27.015.854 18.020.172 F.EEL 65T FILE8S 368 FEESL 457 FLELT 5SS FEEIE AN FELLIIST
m—
il [r——
« |Parameters: =
i | Growth in customer-base
| Sewer 2.5 2.0 413 41 413 413 41
| Water 4.0 45 41 LA 41 41 415
| Connection fee rate increase 100,022 4.0 4.0 4.0 4.0 4.0
I3
u | Rate Increase Assupmtions
| Sewer 0.00z 000 0,00 0.00z 0,003 0,002
x| Water 000 000 000 000 0005 0.002%
n
» | South Fulton water Purchase in 2008 128
= | #¥ Cauley creek Reuse revenue is based on Conb
n -
1« b [ Charts ) W-WW Revs & Totals / Debt Service Calculator § W-WW Expenses i Cash Flow | 4| | [

Ready
iﬁstart| 3, CiDocume. ..

[ trbo - mic. .. | & Music Sojou...| @Liveass-Pl...|
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'Al'ternative Funding Sf’cénaﬁos

Scenario Gross Bond Net Bond Annual
Amount Proceeds Debt
(millions) (millions) Service
(millions)
1. No rate $215.0 $193.5 $15.4 Current 201/203 available cash
increase balances pay for current 203
projects for all scenarios

2. Fund all $600 $668.4 $601.5 $47.8 30 to 35% immediate rate
million initially increase
3. Staged Debt $250.0 $225.0 $9.4 3 years of interest only
Service $17.9
4. “Just in time” $230.0 $207.0 $8.6 3 years of interest only; meets
capacity, $16.5 “bottom line” capacity
obligations requirements and commitments

Bond assumptions: 20 year term, semi-annual payments, 3.75% rate, 10% cost-to-issue, initial payment
in June 2004

73
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Cash Impact By Scenario

Million Dollars

Available NOI to Fund CIP

- -m- - No Rate Increase
— A - Full $600 Million CIP
— o— Staged Debt Senice

—e— Without CIP

10
o\ —e
\ ‘o—_.—’ \\‘ i .- -a
0 T T |\| [ R L ..___T_':..TF'_
10 \
207 ‘\
30 '
\‘ [ _ A
40 - e
50
N % e} D &) o A Qo) &)
Q Q Q \) Q Q Q Q \)
P P PP
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3. Architecture/Integration of Tools

CMMS> EAM

RCM/Failure/Risk Al

Valuation/Costing

Decision-Making

Knowledge Manage

}sShpuj ajeAlid

971S

san1oe

s|ooyos

onjejiodsue. |

sanInBN
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3. Architecture/Integration of Tools

Existing
Applications

@
8
‘€
]
i
=

Financial
System

Core AMIS Package

AssetLife

Asset Register/
Hierarchy

-

FEMCA

Costing/Valuation

-,

Risk

Administration

-,

Security & Audit

Reporting

Remote Interface

Life Cycle Planning

“Plug-ins”

Optimized Renewals
Decision Making

Works/Contract
Management

ODRC Valuation

“CapEx”

Customer Services
Component

Future Components

PARSONS | GHD

Most
agencies
find it
much
more cost-
effective to
build on
existing
platforms,
step-by-
step.
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Plug-In Applications May Be Relatively

a

=8 G Haw Water System
Mg Faw'water Intake

& Faw'ater Pump Sta
& Faw'ater Storage
& Raw'water Conveyar
& Influent Flow Measure
[+-#g Field Structures

G Wiater Treatment System
Chemical Spstems [excl. o
Ozonation System

-
.
& Finished ‘Water 5pstem
-
-
.

Buildingz
Support Spztenms
Civil / Sitework, Spstem

F-
H-
H-
H-
H-
H-
H-

nexpensive — AWWA's “Plant Manager”

'}. AWWA Research Foundation Wake

_ |0 ]
1 Optao P
Facility Water Treatment Facility et

Systems in this Facility weight Individual WwWeighted
Percent System Spstem
Score Score
p | Rawe water System 0 0.00 0.00
| |water Treatment System 0 0.00 0.00
Chemizal Systems [excl. ozone) 1] 0.no 000
| | Dzonation Syztem 0 0.00 0.00
Finizhed ' ater Spstem 0 0.00 0.00
|| Buildings 0 0.00 0.00
] Support Systems 1} 0.00 0.00
Ciwil / Sitewwork, Spgtem 1} 0.00 0.00

Total Weight Percent: 0

PARSONS | GHD
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Plug-In Applications May Be Relatively
Inexpensive — AWWA's “Kanew’

Inventory of water mains by category and installation year Your Town, USA
KANEM
miles
Length of water mains to be renewed Your Town, USA
based on long life expectancies for categories of water mains KANEN
miles
PVC
333 g EcEEE LB
B e e e B
Survival functions for categories of water mains Your Town, USA
long life expectancies A;F
HANEW
100% AC
CiLL
0% —CILU
\ CIsL
0% CISU
CO
DILL = [} = L =
wh T — ] g = = 2
DEE o~ o~ o~ o~ o~
s | m—PRYC year
\ |

50%

40%

—
I
s L
|

30%

20% \ +

0%

] 20 '] 60 80 100 120 140 160 180 200
years of age
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|dealized Model of Integrated Functionality

CUSTOMER
CALL CENTRE

KNOWLEDGE A OPERATIONS
MANAGEMENT SCADA TELEMETRY
SYSTEM l SYSTEM
i PROPERTY & e
EDS CUSTOMER

YSTEM
RECORDS SYS

OPERATIONS
. ‘ \ MANUALS
! COMPLAINTS
| / FAILURE
............. FINANCE SYSTEM ASSET REGISTER PLANS

General Ledger etc. “—— (CORPORATE)

: MOBILE
""""" /”I\ COMPUTING
\
DESIGN ' PERFORMANCE
SPECIALIST
FUNCTIONS T AN TENANGE MONITORING

CAD

SYSTEM MANAGEMENT
MODULES |
SPECIALIST LIFE CYCLE (Life Cycle)
YV Y - AM APPLICATIONS WORKS
KEY ASSET MANAGEMENT MANAGEMENT
APPLICATIONS
DIRECT LINKS
. SECONDARY A.A.M.

APPLICATIONS ~ ~~°°7 INDIRECT LINKS

~
«©
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|dealized Model of Integrated Functionality

A A SPECIAL
P ATTRIBUTES
i |
CONDITION  proseeses ASSET
(MORTAL LIFE) CONDITION
LEVELS of I
SERVICE QUALITY FAILURE
PERFORMANCE PERFORMANCE PREDICTION -
MONITORING ISSUES MODELS
SYSTEMS I
- COST RISK
(RETURN)) ASSESSMENT
I
CAPACITY / TREATMENT /
MODEL OPTIONS
(NETWORKS) AND COSTS
| |
DEMAND OPTIMISED RENEWAL
MODELS DECISION MAKING
TERTIARY LIFE CYCLE | |
AAM APPLICATIONS NEW/GROWTH Ifl> RENEWAL WORK
KEY PRIMARY AAM. ASSET (TAMP) PLAN (TAMP)
APPLICATIONS
BUDGET
SECONDARY A.A.M. RATIONALISATION
APPLICATIONS T
DIRECT LINKS
INDIRECT LINKS

D
D

LINKED TO
MAINTENANCE
MANAGEMENT

WORK/RESOURCE PROJECT
MANAGEMENT MANAGEMENT
| A
INVENTORY
ISPARES
CONTROL p—
| OPTIMISATION
PURCHASING :
¥ i
SUSTAINABLE CORPORATE
ASSET TACTICAL
MANAGEMENT PLANNING
PLAN MODEL
LONG TERM Qix
STRATEGY TAMP  blig
[CHY)
<:
BUSINESS .
PLAN
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.,

ataflow rocess + Data

MAINTENANCE COST DATA
PIPE DATA MANHOLE  OVERFLOW CONSTRUCTIONDATA HISTORY EHam S
DATA, DATA, —— +RANSPORATION
TOWN N f—s.m it o5 TREATMENT
RECEMING P IrTTe ol EANING WIATER RESPONSILE FAILURES DERDSAL
WTERS TYRE GROUNDINETER LEVELS CONSUMPTON LENGTH, Do, IL, SEE L BUTHORITY
TOPOGRARHY NEL, AGE T¥PE,DIB,DEPTH, ETC - REPAIRS
MA;EE;\LE.:%MP CDNS"'I:_RrgCTD"- CEiN WETHOD s o - DVERFLOWS ozn
TRADE BT adiLT P
OVERFLOWIS GROUNDWATER LEVELS POPULATION 4 Frae MAMTENAUCE | souce
TENEMENTS
\_17 ] \—'—‘ —
WATER IHFLOW. RETICULATION CONSTRUCTION
QUALITY HYDSIS LSENSUS ACCES WSS CARRIERS, P/S, SUERILOV DETAILS CMMS el
DATABASE OTHER STRUCTURES DATABASE

|

RATEOQF DECAY
DESIGH
CRITERIA, i
GROWTH

PROJECTIONS
"
EVALUATE 11 RAINFALL DERENDENT NON;:DLO@MnE,SSTIC GROUNDIAMATER:
INDICATORS INFILTRATIONANFLOW  DOMESTIC INFLITRATICN
FLOWS /
l \\ COLLECTION SYSTEM
SYNTHETIC RO MODEL MDLSEY IDERTIE:Y
INFILTRATION
T
INFLOW R WEATHER FLOUU RER FORMANCE CRITICAL ASSETS
HYDRALLIC CAPACITY MO
ADEQUATE
YES
PRIORITISE
CO;IE%;_IO:IAOSUYSJEM STRUCTURAL USE ACTUARISL
(! i CONDITION — | ASEETS
INSPECTICN
PROGRAM
WET WESTHER FLOUW FERFORMANCE

YES
HYDRALLIC CAPACITY
ADEQUATE
[le]
EVALUATE COST
EFFECTIVEMESS TO
REDUCE 11

BUSINESS PLAN OBJECTIVES AND
FINANCIAL COMSTRAINTS }—bld—q COMSEQUENMCES OF FAILURE

— MARAGLM LN

[GHD J e

I I SNIRC W Fr

SEWER SYSTEM SCHEMATIC OF
INFORMATION REQUIREMENTS
DATA AND KNOWLEDGE
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The System Design/Integration Process

Customer Needs
Identified

Business Needs
Defined

Development of Business
Processes

Definition of IT Systems andw
Infrastructure Requirements

Implementation/
Transition Plans

Development of Organizational
and Staff Requirements Procurement
Management

82
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4. Knowledge Management

) [ S

GAMS - Microsoft Internet Explorer

GAMS Processes FPo

es & Guidelines

[Government] [Agency] [Asset]
EHrlan
HInvest
Hoparate
EIMaintain
HlAsset Maintenance Prograrn
[l Asset Maintenance - Process
Eassign Roles % Functions
Hunderstand Plans & Policies
Review Aszset Profile
E strategic Profile
EPhysical Profile
ElFunctional Profile
ElFinancial Profile
Einformation Systerm
HDevelop Maintenance Plan
ECompile Azset Plan
HImplernent Asset Maintenance
[HMonitor 2 Irnprove Pefarrmance
HDizpose

Performance

Major Processes

ASSIGN ROLES AMD FUMCTIONS

ASSET MANAGER

EVALUATE CURRENT PLAMS AND POLICIES

REVIEW THE ASSET PROFILE

Sub-Process Steps

This step includes the assignment of:

“ Roles
< Responsibilities
# Competencies

The sub-process steps include:

# Getting Started

¥ Review agency policies and
procedures

This review includes establishing the asset:

@ Strategic profile

# Physical profile

# Functional profile

@ Financial profile

# Maintenance Information System

Site Map | Feedback ;I

o

;ﬂstartl | Byea... | B,

2w | Ehip.| Esam..| Elsam...| @1am...| Epw.. ||@Gn... &5, | EYsam.. |

SLEY D

My e®0@HI0O 1M
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1:45FPM

Bedding down
EAM work
processes in
the
organization is
critical to
sustaining long
term
Improvements
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COMMUNITY NEEDS
AND EXPECTATIONS

GOVERNMENT LEGISLATION - COMPLIANCE
AND POLICY MEASURES

MANAGING FOR OUTCOMES _
AGENCY SERVICE

DELIVERY PLANNING

AGENCY INPUT RESOURCES [

HLUIMAN INFORMATION FINANCE

GAMS ' MANAGE?AIIEEI:H‘YSTSTEM

: AGENCY SERVICE
ot DELIVERY OUTPUTS
. To figure 2

GOVERNMENT X
\ CLTCOMES ’4

©
o
L
©
=
T
<
Z
<
=
<
z
‘2.
=
<
O

OUTCOMES” ENVIRONMENT
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~ ASSET MANAGEMENT LEVELS
O Whole-of-government (or Corporate) Level |
[ Agency (or Portfolio) Level
[ Asset (or Facility) Level

— ASSET LIFE CYCLE PHASES
PERFORMANCE O Strategic Planning Phase
MANAGEMENT O Investment (or Refurbishment) Phase

FRAMEWORK [ Operations & Maintenance Phase
0 Disposal Phase

~ ASSET MANAGEMENT CLASSES

O Land assets

[ Built Assets

O Infrastructure Assets

O Plant and Equipment Assets

FRAMEWORK

1o Figure 3

THE GAMS ASSET
MANAGEMENT
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g
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<
O

MANAGEMENT FRAMEWORK
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DESIRED
OUTCOME

PERFORMANCE
OBJECTIVES

0O Value For Money for Govt. Qutcomes
0 Environmental & Financial S SIHEI'HIJII@

—————
and TARGETS

Il

PERFORMANCE
PROCESSES

' DECISION SUPPORT

GUIDELINES

' DECISION SUPPORT

TOOLS

O Monitor Asset Performance
O Performance Assessment & Evaluation
O Performance Reparting

DDmebpaFa‘hTmrmhthS stemn
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4. Knowledge Management

3 sam,framed41 - Microsoft Internet Explorer
J File Edit Wiew Favorites Tools  Help |J Links @My Yahaoa! @Google @FedEx Lagin @Boise Cascade Office Praducts @Live%s - Radio Rewvolution

- J = = @ it | @ 3] @ ®| %v = - |Jnddress @http:,l’,l'www.build.qld.gov.au,l'sam,l'sam_web,l'Frames,l'bookq1.htm j @GD

25+ CONTACT

L Dbl

Maintenance Management Framework - Flow
Diagram

Maintenance Policy,
Standards & Strategy

Maintenance
Strategic Planning

Maintenance
Implementation

Condition [l Malntenance Budget “':'"m
nssessment [l Planning Allocation ==
Prros cur e t|

Maintenance

Maintenance

Information Works Program

Definition

Maintenance Strategic Planning is the process that provides a strategic link between an agency’s
maintenance program and its corporate directions and core business, Maintenance Strategic Planning
allows an agency to plan and implement a maintenance program in alignment with its capital
investment, aperational and disposal plans.

The process of maintaining physical assets covers all actions necessary far:

@ retaining an asset in a specified condition

Tl T £ e V) e

€

=
’_ ’_ ’_|° Inkernet v

Hstart| | G)cipo.

Biparso... |Micros...| ZLISM - L, ||@sam,r... & Pweb | Eame... | Elsame.. | AL ey anaem
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The Role of the “Data View”

= Storm - Structure Inventory

=] E3

D] & | 57| B | =] ] | i [S[ 2] &] A r|p]| BHlmB|o =
Structure # | |:| |594?5-DD1 Baszin STMO0G [ Sewer Connection
Fasty [ PFarpnte Asset Record View gk
Address | |:| |33E| |5 |BLECKL Lat Locatiarn | |:| If

Gen. Location | |:| |Eril:|ge Southeast of the Intersection of Kellogg St

General llnspectinhs] Izer Defined] Comments

Street Slope ||:| IEI_ |N.-".-i‘-.

Rirn Elesvation ||:| GPS Flag ||:| [

Rim Status ||:| IE_ |Fie|n:| Survey

Struct Depth (1) [[1] Inside Length (in] | [} [350-00

Owner ||:| ID_ |N.-".":".
Stiucture Tepe ||:| I?_ |Briu:|ge
Location ||:| IW |5treamwa_l,l
Surface Type ||:| |2_ ||:|:|nn::rete
Outiet To | [N [F5465-033

Inside Width fin) | [} [F0.00 w/al Thick in] [} [T200

Cover Type ||:| ll:l_ |N|:une

# of In Conduits | |:| |3_

e all b aterial ||:| |4_ |F'|:|ureu:|

Inlet Infarmation
| 258

Capacity

# of Out Conduits | |:| |3_

|

# Impervious | 700

Inlet Area

Facing Code | Inlet '#fidth
farth

2 South 2.00

Inlet Mumber

C Coefficent | & Impervious
7h.00

#0.00 1.25

Inlet Length | Catchment Area
24.00 100
24.00 150 0491

FRecord 1 of 166 Wiew Mode |Readu...
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The Role of the “Data View”

& Site Worldwide Inc - Assets H=E
Site Edit “iew Go Administration Toolz Heportz Option: Help

e B #S @ =

Worldwide Inc - Assets

'@ Azsets

- - - - - - - Listi BuT S
Phwsizal Higrarzhy ] Phyzical Hierarchy Details ] Drawing Higrarchy ] Lizting ] P Ivpe  Images E work Frequests
Azaets: Image far the selected azzet: % Wwiork Orders
= “ Headquarters |2I3E! |Headquarters e Standards Library
-2 Irormaking Divisian — _x
- Coke Ovens ot CE Rezource Catalog
-1-°6 Blazt Furmnaces J:[ lreentary
* % D Furnace 4 ﬁ Tranzactionz
—|-=8 E Furmance "5 [N |
+-="F Casthouse (N, %Supphers
+-55 Building Stack ¢ | Requisitions
+-igy Top
P2 89" Turbine Far S500N |‘_L Purchaze Orders
+ Lil PCI {ﬂ Ferzonnel
'@ Wwhork, Bench % Shop Orders
|_i Cleaning Area PR _
+- g Machine Shop Division IL ﬁ. ) = Schedules
+- g Steel Making Divizion ﬁ Buper's Desk
+- g Plate & Strip Division
+- ffim Cold Mill Divizion 45000
+- ffim Rod & Bar Division
g Engineering & Maintenance
Al Utilities Division
' A
1 | 2 (4 )
Selected - a |

JO
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The Role of the “Data View’

on el H L eslcsien
A e Ve G0 (o DR HEE

= imEe A D .
Performance View
T} Dryer 4188, £2 Dryer Prefil ke

brefe e || Faspetrg ety Jabls  Fomaeg datr |;|-.-||

el v b b g

| iy e | | g | Comsi b | Lk ol shssmie | | Jepveie | i =
h |: Frsiss - Tl J el PR Ll EEL s o

!-_- Fricass  Mellm 5 L Fr i F=d o Ml

T rubaleioe Heburp
) 'y

= i Tl

I v Jads
5 A e -'l_y— Bofuinst Tk T afefot dois 1 :' rr = [EIT e - Plomsl e
o | : | i | |
(1 A el L T
Floame il b tle pelscs | radiams ] b A
=
"
’ 1] Cr L Ca
Plmly H
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The Role of the “Data View”

e R T S W B
o e b | Y H & LI
m sy Wl el Tyl enin

= “Process” View
dmrm ey llll-ll-l.-n--l-l i ol g e | TP e

i'—l"ul'-"' — : — | ;Ln-.-lw_-u

Kl

Conling Tawer

q—hr:’ Pr=sr =i | riR—
A =i = | e
Waen Chan — — Vg P ey
g — | e e e P
= r — el gy
|'-' - gl | = ]
oy ey Al s s

i g

[ e e S i |

:E:.. [ - — I

[ ey |

e el

P e |

[r=me et e |
"l 2 ] o5
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The Role of the “Data View”

“KPI” View
Home Support &dmin Eul“m Loy Ot

Cvert Liind [Dwe0n =] Savelaveut | Deiete Lavous | st |
Spond - RIG Vabustson O Spend - Procars Spend

=l
el ] . [L=sel D]
_— B oo
l § =oom
% Al l I % 2000
] $ ’
l -’-H :m P' l Eir ! F-In
G T Jl“" =l J
B wiork Mansgement . Macharss Wrench Teme I=]]

13 5
10
a_
|
‘]_
|]_

- | s e o o T

o & = il &
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1§ Asset 641 - Indicators - Power User [0 x|

feset Edit View Go Took Opbions Help

j«d|§>ﬂ0

AR AR A

Navigation by
o ot | _x |
;Properti: 5 Waste w;:er Treatment Plant I m a g e S

E|Image Organization B41 isige County
= e Click on the
hotlinks to drill

(]

le

1ndicatms| |ndicator Monitaring Panell Readings - Table ﬂumerics-Ehart' Eorrelationsl Perind Summaries
sl Mairkt, Prog, - Pur User

mlndicaturs - Power It%er

ﬁ Daowintime
.
A Critcalty N
L]
I3 Apied RCH ‘ ’
R / m . .
i Sl
* |cons (blinking)
// show highest
i, g
| @) alarm on each
-.Z""’ / Centar
i
[
ol hotlinked asset
ke o Pumping ealfier I n
y Station . [Ii:-lllu m:.(!u |||:\::I: L
3 iy ‘ . /" ‘ !
s, 10 W ) ) « Easyto
e I I ] } | [y [ ADMINISTRATIVE AND [0 PHYSICAL CHENIICAL PRIMARY
/! o AT TECHAICAL SUPPORT 12 Chemcal Products Baiing
'L t';:l""':‘l‘-':""” ) - ] F I'"f"lh\'r\l f | Mlilsirathie Padan 13 llal“ulﬂ |.|||mw||ny|hr|c u S e/u n d e rSta n d
S iF l!::"l""‘l';u"d ‘l 3 Wrkshops 14 Coapals Sage Rservis
i \ ' [hsersln 1 Garage 15 Couapalas Injesshon Polils
i I / ] A Warehaise 11 Cigalust okl Lafectlon Pedas
; § Secuiry 17 ocenlaton e
e \ T Puskg ot 18 s
I m } i ! \\"HI ! \ | | NG ACILITIES [ HYDRAULIC CONTROL AND
s \'\ |1" | (=7 {4 /4 1 Mot aml Souih sk PROCESS WATER FACILITIES
. [ Al ] . i H;"k hlumamiw 10 el Comal e G
ar o 1' p0 L 77 } -] ! j -‘;i:llrltl.lurllril” e 2 Process Water Hamp
| T | ( FF 2] PRETIMIVARY TREATMENT () SIUGGE AND SCUM TREATMEN
I | 1% A FACITITIRS 21 Sty Storage Tavks
| | / 10 Bar Serws. 21 St il e Tresme i
il ‘
|

) L1 94
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) Screening Centre

EF‘reperties -ExP o
Maintainable Asset £42

m [mage
ﬁ Wark

s Maint. Prag. - Pr User

 Indicatar Dashboard | ndlicators | Indicatar Maritoring Panel | Readngs - Table | Numerics - Chart

Indicators - Power Lser
E Dowinkime

A, Crticalty

(5] tpplied RCM

u.
g it Ell.l||
l| Screen

5 #1p0l P
Screen
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‘Navigation by

Images

Down one level
at the Screening
Center

More hotlinks to
child assets

Blinking icons for
assets in alarm
condition

T
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7| Properties - EXP
Image
ﬂ% Wark

Maintainable Asset 45

_.. BullScreen, #1 Bull Screen System, Screening Gentre

(e ]

‘ ndicators ‘ Idicator Monitaring Panel ‘ Readngs - Table ‘ Mumerics - Chart ‘ Canelations ‘ Beriod Surmaries ‘

i

sl Mainc Prog, - Par User
Indicators - Power User

m Dovintime |
e, —_
A, ey (0 e g — T“'*
pay 1 .;M, J i
[5) dpled R [+
Vi
‘Al

:

|

" aigiie

'\"_'.*' ,_i
R |

LTQN) IJ

" 't

VUE D'ENSEMBLE DY DEGRILLEUR

| EhaL 0 R

3 ] I

L lou pisargr s

-+ b \

; )|

L ¥ -
w71 i T
] da LA . ;
[ 1= 1 Taiviantl o

gl

s T T

77 "‘_..'wf | —
Ul gereervas

HI0=0ll

&Up to Parent

Watn Strands (Eatly warning)

@ Shavel Cartral Cable:

‘Condition of Shavel Lift Contral
7 Cable:

‘Condition of Shovel Lift Weanch
© Drum:

<wps (From PLC): 16,000

amperes (High Urgent)

%Oil - Tran Content:

MTank il Level:

ﬂCoupling Condition:

@‘Jibration Overall:

MOH - Yater Content:

JiiPanel Infrared Scan:

‘Condition of Guide Structure:

PARSONS | GHD

Navigation by
Images

One more level
down

Number of levels
not restricted

Key indicator
dashboard on
critical assets
Blinking icons
show severity,
words show
condition

Interactive links
(right mouse
click) %



Friendly Work Process Interface

B GBA Work Schedule H=] E3
Scale:I-I_D vl ‘
=@ & || = e o] B8] 2] ey n| === & = 2]
October, 1998 B
Weelk of Qctober, 5 Weel
Monday Tuezday Wednesday Thursday Friday Saturday Sunda
5 [LLG 7 8 g 10 11
“98_00 19 - Check for Sewer Odor
nTr&m ith Vaporooter - Sewer Inspegtion Crew
'98_000 20 - Fepair Signs
ﬁﬁgm Flacernent - Sign Crew
':'93-00 D21 - Flush Sewer
mﬂush Hewrer - Seweer Bepair Crew
'98-000022 - Insphiction
Dlmp tion
mlmpectiﬂn -
mlmpe than - [ The Wark Order 5 chedule Module|
K _'|_I
|Record 1 of [\iew Mode  |Fieady... o
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Friendly Work Process

I Graph Report - [5847-217, 5847-216. 04/06/1994, Up -> Down]

Interface

onief

mem

INFRASTRUCTURE MAMNAGEMENT
0 F T W _A R __E

y Pi= £

R[S =|

3300 FEET |
" | The Television Inspection Module| TV s :
—‘7 3-Crach-Hor 7 3- Crack-Hor 7 T
1- Crack-Haor 1 3-Crack-Hor
1- Crack-Hor . : F
2-Boots
3- Crack-Hor
I - 1- Crauch - Hor 1 = I
E — 3-Foots ﬁ — E
L 3. Cruck-Her L
: (g g Fe | s
- 1-Crack- Har = &
B 2-Roots 5
= Vi E
1
04/06/1994 Yii2 15
R CLUCK 00:15:00 YCP
324.0 00:18:15 MNis
it 01011230
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Asset Data Collection Interfaces

Manual
collection

Plant
Information

Online
Systems

Automatic
Collection
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An AAM Program Is All
About Knowledge Management

Wisdom

Knowledge

Information

Data

100



Iit's All About Better Decision Making

Risk Analysis - PI009284 Elgin St Retic - Pipelines

Highest Rizk Failure Made: lm
Date of Analysiz: 19/08/2002

Cauze of Failure: Condition failure &t joints due to age

» Decision points

Weight | Area Trial 1 Trial 2 Add Trial |
Failure Mode Conditiot Root Penetration >
Delete Trial |
(14 L}) 11 ”» E nviranmental Damage 015 1.00 25 - Minor - 0 - Mo damage -
— eX a eX Loss of Lifs 0.35 1.00 0 - Molives lost - 0 - Mo lives lost hd
Fiepair Costs 0.40 1.00) 100 - $100.001 to $200,000 = 100 - $100,001 to $200,000 |-
Third Party Propet 010 1.00 25 - $10,001 to $50,000 > 25 - $10.007 to $50,000 >
[l Total C.o.F. 462500 42,5000
Lriit Coest builtiplisr 2000.00 2000.00
Calc. Probability of Failure 0.7000 01000
Mo, of Redundancies 0 0
Redundancy Factar 1.0000 1.0000
Actual Pro|
— * P I PHYSICAL
NNUIty renewal rtunding Backlog Funding Model
TECHNOLOGIES
INC.
: 50
o GRDM - Treatment Amalysis S
: ; ; ; 0
Delete
»
= 30
=
I | =
Y =
130000 ' ' ' g =
= e 1 I = FCI=10%
B 180000 | :
s on
=
oo e
%
<
eoa | =)
50000
41254 : :
™o 4 % w2 E E e -20
Wear
Renewal Year
@ Sews Eesbing S Desa
— — —— Base Funding- $550,000 Funding Level 1- 1,050,000
Funding Level 2- 1,250,000 Funding Level 3- 1,500,000
—*%— Funding @ 2% of Construction Cost- 2,516,000
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Effective Presentation is Key to Good
Decision Making

Asset Replacement Profile

L6OM
L40M [
120
LOIM
0.50M P
0.60M P
040M P
0.20M P
000 b

Renewals Replacement Cost

=]

=]

=]

=]

=]

=]

=]

=]

=]

=]

=]

o

=]

=]

=]

=]

=]
2E 1o 30
a1 1o 95

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

3 to 100

Displays asset replacement profile and related annuity
(reserve) values for selected asset groups

102
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Five Phases of AM IT Improvement

PHASE 1: Describe Current System Architecture and Structural Limits

PHASE 2: Determine Functionality “Gaps”
> Iltemize and define all functionalities that should be includ in a robust AMIS
> Identify which of those functionalities exist within the current IT support
configuration
> Ascertain the adequacy of and satisfaction with the existing functionality
» Compare to “Best of Breed”
» Compare to “Best Appropriate Business Practice” and processes
> ldentify gaps in functionality

PHASE 3: Identify “Gap Elimination Strategies”

> Identify available sources to acquire “gap functionalities” (vendors or
custom programming)
> Select a strategy to eliminate each of the functionality gaps

PHASE 4: Execute the Identified “Gap Elimination Strategies”
> Select new systems

> Modify existing systems
> Integrate systems

PHASE 5: Train Personnel/Teams and Institutionalize
> Set up training structure

» Develop content
» Execute

PARSONS | GHD

Output/Outcomes
> Description

Output/Outcomes
> “Model” AMIS structure

» System functionality assessment
» Functionality gaps identified
» Functionality specifications

Output/Outcomes
> Development/deployment strategies

Output/Outcomes

> Selection process
> Systems development work plan
> Systems integration work plan

Output/Outcomes
> Training program structure

> Training program content
» Training oversight

103



Skills Transfer Techniques

; Y e e e Ty T

* “AM University” * Peer-to-peer
— Collaborative workshops Interviews
— Classroom training » Knowledge

— Side-by-side mentoring / “skills Management

iImpact teams” System
— Brown bag training 104
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AGENDA

Day 2

 Summary of Day 1; Outline of Day 2
« Case Study 1: Deploying An AAM Program

» Case Study 2: Developing And Funding A Lowest Life-cycle-
cost CIP

e Lunch

» Case Study 3: Meeting The IT Challenge — Toward An
Enterprise Asset Management System (EAMS)

« Summary, Addressing Your Questions, Comments, Self-audit

105
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The International Infrastructure Management
Manual

can be purchased online from:
WWwWWw.ipwea.org.au
for approximately $220 US
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